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(57)Abstract: * C CO-X C \ 

PROBLEM TO BE SOLVED: To obtain a polyimide precursor comprising a specific J Jl ^ c H R* K I i 

repeating unit, having an excellent image-forming property, further capable of \ j I / 

expressing excellent mechanical characteristics, excellent heat resistance, excellent r o * H 

adhesivity and low thermal expansion after thermally cured, and useful as a heat- 
resistant photo-sensitive material in the fields of semiconductor-integrated circuits, 

etc. t { A co- X 9 

SOLUTION: This polyimide precursor comprises (A) a repeating unit of formula I [R1 is i _fl ^ ^ 0 _ I 

a tetravalent organic group; R2 is a divalent organic group; X, X' are each OH, a group K * c | J |f n 

of the formula: O-R (R is double bond-containing group, a 1-3C alkyl). a group of the V c;:>— x' m ic 

formula: NH-R' (R' is R). a group of the formula: O-.+NR" (R" is R; Z is H. a 1-3C alkyl)] 

and (B) a repeating unit of formula II [Y is a group of formula ID (R3, R4 are each a 

divalent organic group such as (substituted) m- or p-phenylene)] in an A/B molar ratio 

of e.g. 10/90 to 98/2. The compound is obtained by reacting a compound of formula IV c 

with a compound of the formula: H2N-R2-NH2 and a compound of the formula: H2N- -r«_c - H - 3*- M 

R3-CO-NH-R4-NH2. 1 
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p y F>. 2-bh"P=t : i'Xf;U7i")U-K 2-b 



(7) 
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KD^^i^Ol/^ £ ^ 'J U— K 1, 3-7>'JP-f^ 
^^u-;i/T^ y;U7^ h\ h y* <fl-t Fn*$/x* 

CH, 



WmW- 10- 1 58 39 7 
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TIE— (XIII) 

Ufc2 4] 



C — R 1 



5 K2/-^^(0/-( ocH ^ Hi V 0 ~s 



CH, 
II 

C — R 3 



(XIII) 



[0027] ttim&mt&t!>i<D®mmz. «h v -f s f 

«Hg{*fC*H/"C. l~20 01i%inc£W£b 
14fe^/c^!m4*^-i)<«I^^S)»3 . 2 0 0fil%5: 

•f-;i/ s ^>'/-f>-/ V7"a f;l/x-r Ji', 2-t-T*?- 
4' -£X (^x^JUTS ^>'/7i^>, 

7i/>, -ovr?*-/:/, ^**-y->h>. 2, 4- 

i^x^;U^:t*-y-> h>, 2. 2-^h^->-2-7 
xx;i/7-te f-7iy>, 30 
2-^^^- C4- O^rt^*) 7 

i^) - 2-*jU7 * y y- l -rfu^y 

•x>u- k 2, 6-trx (p-yiws^of 
ji/) -4-y?-;i'-4-Tlf->^n-^+-9-^>. N-x 
^;1<-N- (p-{'OD7xi;l/) ^'J'>>. N-7i 
x;l/^x^ y-jL-T 5 >, 2- (o-iht^W- 
jl/) rj-*W 5 X- 1 , 3 - y7i-*7"D^yyt 

1 -7 x-*-2 - ( o -x f-^fl/^XJl/) # 40 



*W s s-?KJtv>- 1 3, 3' . 4, 4' - 

rh7 ( t -7'?;u^>"-3}-+i'*Ji'^xji/) ^>';7 x 
3, 3 -*ji/#xji/hrx (T-yiwsyi' 

VJ >) , ex (^>>7P-<>^i>xx;U) - fX- 

[2, 6 -ix^;i/^-a-3 - ( tr U - l - 
;10 5=-^>-^>XT> ha>. 3. 3' -S^h+f- 
4. 4' -^ys^Kt^iXjU. 3, 5 - fc*X ( 4 - y 
if jl/7 5 v-"<>s>y-r>) - 1 -x3^u-4-T-tf>' 
i7D-^+-9-y >, 4 7 -yxfArsvi'? 
•J>. 4, 6 -yxfju-x-x^jurs y ?VJ>. 
7 -t>x?;L/T 5 x- 3 -f-^x;ux vj 
t?x ;k 2-t>j/*-2 -iyjtf-JVTS. x 

-1- (4 — * U 7 * y xxxxjl/) -:/£>- 1 -tf 
> t 4-yif;l-7;^IffifJK 1. 3-^7 
xij^n;Oh'Jt>-2- (o-ih^W- 
ji/) **UA, n- (4-->TX7*xju) dfyt/>. 

1, 7-bfX (9-T^y^^Jl') ^:/*>^a s ^tf6 

[0029] * >.m s Fmrii^cc 

ML/t:, 0. 0 1-3 OM&%f?2>Zttfi0£ 0< , 
0. 05-1 0m&%t-tZCt&J:K)itf&l>1<K C<D 

^fflfi*i« 0. om%*«m y&m.ifi>£z>m% 

[0030]^ «^OA^t^JlililiSft(C». £ 
[•ft2 5 ] 
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H H H 
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OH 



^ H H H 

1 1 1 



N, 



CH 2 OH 




[0 03 117^ Fft£*©flW8«*. JJ< U -f 5 FtMB 
ftKMlt, 0. 0 1—3 011%inciWll 

u„ c©ffiffla*s. o.oi sbk^wci*. ytmm.w 
*^a^www*«W"*** c 4#rtr s. 5 s*#* 

^siil'-p — c>y+y>, £n#P- 
>, ^it^F^/^ N-7*-;u- 1 
>. 2. 5-h**^>. #>->®L A^'O^l'T 

[003 3] 9^A^ftMllLAIJltt9^AJl«dWM 

awottfflatt. #y 5 FSraf*©«M8#fc:*f or, 

0. 0 l->-30fi»64raciJWfiF*tA». C©$ffl 
0.01 fifi%*r®-C«. «SS3Et4*^S«flJ 
3 0*S%5rffi^.S£. TfeiSSSO'^ -r Jl/AO 50 



[0034] *^B^<DJ^14^fliifflRX«S», 8 

»*t±tc*i^s n. ^©*^#*Jn««£»-f * c t tc 

±«c. j^3©^*->j^frttfcv**£»LTrS143fc 
BiStSCilcjiot, Bfl8©uy-7/<*->*»* 
[0035] *|^©JW^ISffl5J»«:lSg»hr*tStt 

#fCSS. 9HKS4l/Ttt. «*.t* JliSJg (N. N- 
^?J^;l/A7S K> N. N-i>>fJl'7th7S 
F. N - m 2 - t*D y F >30 „ iffifiMif 
(it7*a-*. *. ^^-ftTk*^) 4©® 

h'Jii'/-Jl'7i>*i«f) - 

y**«. j^*«t»*«TJu*y*«»»*«»*f6*i 
[0 036] c©uy-7A*->*, flnsrr* 
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I&TZ>CtWC$Z. C<Dft(Dmm&fflZ> 15 0-5 * 
OO'Cif SCiJWglX. 200~400'CifS 
Ci*JJ:»)»*Hr». C©Jjngtfag**, 1 5 0 'C^Str 

5 0 (TCSri&TL-Si, # U -/ 5 Vm<OWM 

Mf&mrstz, o. o 5~i o&tfflt-rzctfiwbb 

c<DftMN3Mtf. 0. os^ri^ir&ii, #y 

i o mm&mz. s <t . # »j s F*©a*s»ttRcfliM* id 

[0 0 3 7 ] 
[003 8] ^fiSfll 1 

ami. team. «kw&c««*a**«*.*: i o o 

nilEoa7 7^3K, 4. 4' -S*7 5/^7x^1 20 
-fJl/S. 4g (0. 0 1 7**) . 4. 4' -^7 5 
✓<«>XT— UFO. 6 8 lg (0, 00 3**), N * 

a i 
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-^^JU- 2 - fP y F>2 8. 22 3gRO'N, 

^l/T-fe h 7 5 F 2 8 . 223g £{±ii-&. 
ST, SiSTS««f«?f S. 4. 4' -i>TSSi?7* 
=.)\,3.-f-}\,R&4. 4' -J?7S^>X7-'JF# 
9E&(CjftMLA:6. 3. 3' . 4. 4' -t7i^f 
h5*;UiK>llzaR* ! »5. 88g (0. 0 2**) * 
«ani/fc8L ftSBSIMRfFt/r. «SKc# •/ 3 FftlE 
fls©»«*»fc. S6«C, C©««*, 6 5-7 0'Cr 
fttt&U ttft*2. OPa-s (BJ^l 58SK) {eta© 
U. U -f 5 FHWBf*©** ( P I - 1 ) i fvfc. tt 
*». ttfttt. ESHttKW- OMUttcMoH. E H DSD 
U . 2 5 *C, H4SK«> 1 0 rpnfCiM5E U 

fc. 

[0 03 9] ^f&M 2 ~ 1 0 
•£j&0J 1 (C4Mr»T. 4. 4' -^75 JV>V x.~)V3-- 
7S>k 4. 4' -5/7 5>"<>X7i V F. N-^* 
— 2 -fcfta y K^RI^N, N-^f*7tF7SK© 

(P I -2~P I - 1 0) 4«fc. 

[0040] 
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ft )£ 




DDE 


DABAN | 


s-BPDA 


NMP 


D M AC 




3. Og 

(0. 0 1 5 =fc JW) 


1 . 1 3 5 g 
(0. 0 o 5=e;v) 


5. 8 8 g 

(o, o 2*jv) 


2 8. 3 7 6 g 


2 8. 3 7 6 g 


P I - 2 


3 


2. 0 g 
(0. 0 1 =E^) 


2. 27g 
(0,01 =6^) 


5. 8 8 g 
(0* 0 2*tM 


2 8 . 7 5 8 g 


2 8. 7 S 8 g 


P I - 3 


£ft«4 


0. 6 g 
(0. 0 0 3 =EAO 


3 . 8 5 9 g 
(0.0 17 *M 


5.88k 
(0.0 2^;v) 


2 9. 2 9 4 g 


2 9. 2 9 4 g 


P I -4 




3. 6 g 
(0. 0 1 8=£JV) 


0 . 4 5 4 g 
(0. 0 0 2 =&;v) 


5. 8 8 g 
(0.0 


2 8. 1 4 6 g 


2 8. 1 4 6 g 


P I - 5 




3 . 8 8 g 

(0. 0 1 9=EA0 


0. 2 2 7 g 

(o. o o l =e;v) 


5. 8 8 g 
(0.02 *M 


2 8. 0 7 0 g 


2 8. 0 7 0 g 


P I - 6 


£tt«7 


0. 4g 

(0. 0 0 2*fcJV) 


4. 0 8 € g 

(o. o i 8=e;v) 


5.88^ 

(0.02 ^e;i/) 


2 9. 3 7 0 g 


2 9. 3 7 0 g 


PI-7 




3 . 9 6 g 
(0.019 8=E>U) 


0 . 0 4 5 4 g 

(o, o o 2 =e;v) 


5 . 8 8 g 

(o.o 2=eju) 


2 8. 0 0 9 * 


2 8. 0 0 9 g 


P I — 8 


^9 


0. 2 g 
(0. 0 0 1 ^A-) 


4. 3 1 3 g 
(0. 0 1 


5. 8 8 e 

(o. o 2=&;v) 


2 9. 4 4 7 g 


2 9. 4 4 7 g 


P I - 9 




4. Og 
(0.0 2*fr) 




5. 8 8 g 

(O. o 2^e;v) 


2 7. 9 9 3 g 


2 7 . 9 9 3 g 


P I -10 



DDE : 4. 4' -3*7 5 J 97 x.—Jl>JL~- J-fr 

DABAN : 4, 4' -^7? 7A>X7-'J K* 
s-BPDA: 3, 3' , 4. 4' - If 7 1=.*^ 
NMP : N 2-fcfD U H V 

DMAC :N, N-^WW?H 

[0041] ^ft/c* >j-fs b-mmtmm < p 

I - l-P I -9) £&**;*•(*/<:*>©£, KBr&KJ; 
<). ^eRiK*^* h* (S^m-T-C*)^. J I R - 1 

0 0S) £$J5£Ufc£C3, ^-Tftk, 1 5 4001*, 

1 6 5 0 cnf'ttifitCT 5 K»©C = 0 ©KUX, 3 3 0 0 
on" 1 tta&C N - H ©©tR^Stg! $ n/c 50 



[0042] $mm 1 

i§n^i£vumt , g$m\ i %*iMz.ic 1 oomi 

7-7^3tc, ^RSW 1 T»e>*i/ctf 'J 3 Fmilg^fS 
(PI-l) 56. 4469, 2. 4 -2^x^;U^^ + 
17->F> (DETX) 0. 28 4g, 2--<>i^U-2 

-y>w^-i- (4-**7* y ^7xi;i/) 



(11) 



10-158397 



19 



-Zf&Zs- I (1-369) 0. 99794f±Si 

(DEAEM) 4*0*. «mg£0TfS6ftfc?£?£4> 

y-ovz-m&u. t&j-izigdt&mmmmmi < p p 

I - 1 ) 4f#/c. 
[0 04 3] SSifc0d2 

SUStfUtCfc^tTP 1 -1*56. 4 46 g. PI -2 
456. 7 52g£L,fcC£feWW:. Hfifetfl 1 £ :£ < l5l 

«©»ffi*tffclr». ^-^®^14«JJgffl^^^ (PP 10 

I - 2 ) 4t#/t:. 
[0 044] HJS0H3 

HiWKCfcl-'tP 1-15:56. 446 sr. PI -3 
£5 7. 5 1 7 g£OfcC £«**«. fU6#l 1 ££< ft 

aw5»ft*tf<ct». ^-^^sffifls^s^^ss (pp 

I - 3 ) 4f#fc. 
[0 04 5] 3B&60IJ4 

SGfetfjlfCfct^-CP I - 145 6. 4 46 g. PI-4 
£5 8. 588giUfcCam stefetBI 1 ££< IH 
f*D»ff*lfttt». ^J-^^ttfiifllifflfiS^Sffi (PP 20 

I - 4 ) £f#/c„ 

[0 04 6 ] 31*6095 
mMM 1 (CfclsTP 1-1*56. 4 4 6 g . P I - 5 
456. 2 9 3 gtWcCiUWtt. £Mfflt 1 ££< ft 

ahoaM¥*tTftt». ^-^syfett^flgiffl^^^s (pp 

I - 5 ) 4f#/c. 
[0 04 7] mS6fll6 

1 (Cfct^T P I - 1 * 5 6 . 446 g. PI -6 
456. 1 40 *£UfcC HtfeWl ££<ft 

«©»ff*fT*i.^ i^-fimtWE.mi'smmmmm (pp 30 

1 - 6 ) 4»fc 0 

[0048] mmw7 

mt&Wl ICis^XP I - 1 45 6. 446 g. PI -7 
458. 7 4 1 gtLtcC£&L9tt*> HtfeWl ££< ft 
«©»ff*ff«c«r>. ^-*K36tt«IB»iS»«» (PP 

I - 7 ) 4f#/c„ 

[0049] Jtg*#J 1 

H#SsF91 (C*Jl/^"CP I - 1 45 6. 446 g. PI -8* 
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*456. ongil/fcCiWB. 1 t±< ft 

«©»fp*tf«cc». «c«*ft«jnnijaa)i«» <pp 

I - 8 ) 4?§fc. 
[0050] 1*^2 

fQgtfll K.te\,*XP I - 1 4 5 6. 446 g. PI -9 

458. 8 94gii/fccam mmmi t±<m 
m>&ft*'<7Ki<\ Q-u®^®ffcfmmtm. (pp 
i - 9 ) 

[0051] \mm 3 

HS60U tC*5t,>TP I - 1 45 6. 446 g. PI-1 
045 5. 98 7gil/fccam nmwi t±< 

P I - 1 0 ) 

[0052] ?i€>nfcJffly61^JJgiB^«J^ (P P I - 

i~pp i - i o) 4. ^n-?nx7->u^?s (sus 

304TH-TA. JI32 5(im) itC^ftUfc. 
■C. h:7U-h4ffl^t\ 9 O'CTM 8 09mttMh 
U 1 0 Mm©^4Jft&L/cf£. 

P »J F>/* (8 0/2 0 (SSth) ) (DM-SteMZm 
1>"C. ^-f^SI&U C^4^^fflmT3 5 O'Cr 

fc. 

[0053] SfJS0U8 

5 Fitu|g#?§?£ (P I — 1 ) *5 6. 44 6 g. DET 

X4 0. 284 g. 1-36940. 9 9 7 g{±j£<ZK 

— h (A-4G) 6. 77 3g4m. fttta^l/Tft 

fmmi. ( p p i - 1 1 ) *»fc„ 

[0 0 5 4] mmw9~-i 4 

Slifetfis (c*>i»-c. # y W 5 Ffulgi*?§?&te <fctf A - 4 
G4. -en-en*2«:^u/cj;^{cufcc<i:fei^«. m 
mm 8 <t £ < pjiiicD&fi^t? t ». .^14^1^^® 

(PPI-12-PPI-17) 4f#fc„ 
[0 05 5] 
[«2] 







(k) 


mm 


« iB 


M^M (k) 




PI-2 


56. 752 


6. 810 


PPI-12 




PI-3 


5 7. 517 


6. 902 


PPI-13 


*JW»11 


PI-4 


58. 588 


7. 031 


PPI-14 




PI-5 


56. 293 


6. 755 


PPI-15 




PI-6 


56. 140 


6. 737 


PPI-1 6 




PI -7 


58. 741 


7. 049 


FPI-17 



[o o 5 6 3 ttmu-^e 



so mmm 8 tc *j t, > t\ *'H;f a«fg&i§?g*5 <£ ex a - 4 
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G5r. *rtl?tim.3lCfjkLtcJ:>><tCLtc&L9Ut. W&W * [0 05 7) 
P I - 1 8-PP I -2 0) £f*fc. * 





tfy-YS KtfflHfc 


A-4GB2-&S 
(k) 


mm 


^8 SI 


ia^s («) 


it«?W4 


P 1-8 


56. 017 


6. 722 


PPI-18 




PI-9 


58. 894 


7. 067 


PPI-19 


jiiSftf 6 


PI-10 


55. 987 


6. 718 


ppi-20 



1 0 0 5 8 ] mhtifosdmm^mmmm (ppi- 
1 1—pp 1 - 20) ^-n^n^f->ux?g (su 

S304TH-TA, f§25 1 lm) ±(C«£?& bfc. 
2a>T\ hZm^X. 9 0'C-C4 8 0#P^ 

mmL. 1 0Mm©§£]l£J&&Lft:SL 

j±) ) . 0*^®^- h u^ai o/Kfa^ji 0 g/issjjn 

Cti*SJ^HSiT3 5 0'CT6 OftM&h-C. 

[0059] nztitcxv j s. f<dh;- 7 

a'J^L/ci C 5. 1 7 8 0 ai^tffitC 2 F©1#ttfRlK 

^?t^$nfc 0 1-10 -cft&tifc&#u s f 

Huigf&§}& (P I - 1 ~P I - 1 0 ) 9 0"C 

-c4 8 0f3.f^«iuTf#e>n/cMig*. #«gti-cau 

MLtc (j&g: 4 0 0rm) . fgmmt? A 

[0060] &$»gsteiag^ is^i4«fiJt*rar?g?Bt 

(PP I - 1— PP 1-2 0) &*f?XtfLhtCtt4|iU 

9 o -c-c4 8 om&&&vtc&. mm&w%T3 5 0 -c 

-C6 O^raSn^L-Cff/c^M (J81C : 5 um) tcoo 
T. TA--f^7;M> httt¥9 5 1 -TGAT&JS 



: £m 2oomi/# 

SgjSg : 1 0 V/fr 

(PPl-l -PPI-20) &tf?;ME±«:atiffU 
9 0-C-C4 8 0 tmtefltOfcft. ^#H^T3 5 0 *C 

-C6 oftmmmb-cmcmm (mm : 1 o Mm) ttoi,> 

T> -tz-f n-S^GtfoSgTMA- 1 2 0-CS'J^b/c. 

Si&ilS : 5*C/^> 
20 : lOg 

[0061] ismmm&^saf^m (ppi 

- 1 ~P P I - 2 0 ) 5rX7->bX?g (SUS304T 
H-TA. J1325 1 Mm) ±iC^flJL. 9 0"Cr48 

0 t*IBtg0| g*#ffl»T 3 5 0 "C-C 6 0 aNHn 
$U,T»fc«£]g OBtJP: 1 OMm) (c^r. 
i>-*?#-i*fS 12 1*0. 2. 0 26 5X1 

0 1 pa, 300 mm) zftft itc&om&m&gccwm 

btc e m&B&Mi*. tJ v Zi~ J y-c 1 mfCl 0 

30 £jis$m&uis k 5400) {cmtr-fePf- 
-^-eauitu i o omotr gft*fu-t, *s??b/cg 

5te^T. 
[0 06 2] 
[*4] 



[0 06 3] 
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w 




MW 


nc) 




w 




2 7 


1 0 


44 3 


306 


4.45 XHT° 


100 




2 5 


1 0 


4 5 0 


322 


4.05X10^° 


100 




2 0 


1 0 


44 9 


344 


3.45X10"° 


100 


H8SW4 


15 


10 


452 


374 


1.56x10-* 


100 




29 


10 


445 


300 


4.49X10"° 


100 


£8S«6 


31 


10 


443 


298 


4.52X10-* 


100 




14 


10 


450 


380 


1.34X10-° 


100 


itsswsi 


32 


10 


445 


280 


4.60XKT 5 


90 




5 


10 


440 


382 


1.01x10-° 


100 




30 


10 


433 


279 


5.33X10^° 


0 



* * [g|5 
% 5 



] 





fBStSt 
m) 


■w 






is* 


5SSBW8 


10 


405 


265 


5.40 XHT 5 


100 


5ia6W9 


10 


407 


281 


5.09 X10"° 


100 




10 


407 


301 


4.39X10^° 


100 




10 


409 


329 


2.2AXKT 5 


100 




10 


402 


269 


5.40X10"° 


100 




10 


400 


265 


5.49X10"° 


100 


3SMSM14 


10 


406 


332 


2.13X10"° 


100 




10 


404 


250 


5,70X10-° 


86 


tarns 


10 


401 


3 35 


2.10X10-° 


100 


taswe 


10 


398 


247 


6.35X10"° 


0 
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